This paper investigates the mining sector's poor productivity performance as measured by the growth accounting formula for multifactor productivity (MFP) index during the recent mining boom in Australia. We provide an alternative measure of productivity growth by estimating a translog variable cost function, with parameters that separate productivity growth due to technical change from that due to the effects of returns to scale, capacity utilisation and natural resource inputs. The results show that the average MFP growth in Australian mining based on the dual cost-function measure of technical change is 2% over the sample period 1974-75 to 2007-08, rather than -0.2% from the published index. The difference arises because declining natural resource inputs, the effects of capacity utilisation and returns to scale have all reduced the 'true' MFP growth.
Introduction
Driven by the strong demand for mineral and energy products from the emerging economies, particularly China, global non-agricultural commodity prices have increased significantly since the early part of this millennium. According to the IMF's commodity price index, world metals and fuel prices in 2011 are more than 4 times higher than their levels in 2002.
As a major commodity export country, Australia has experienced a strong surge in production, investment and employment in mining, including petroleum and natural gas extraction, as a result of this mining commodities boom.
The price increase that has benefited Australia during the mining boom has been exceptional, For the economy as a whole, MFP tends to be pro-cyclical, implying that MFP tends to be higher when the economy is in a boom phase, while it tends to be lower when the economy is in a contraction or recession period (OECD 2001) . However, this empirical relationship cannot be carried over to the Australian mining industry. As shown in Figure 1 , measured MFP in mining is in fact counter-cyclical -when the industry is booming as reflected by the price surge, and associated output increases, its productivity performance is deteriorating; and, to a lesser extent, measured productivity is increasing when there is a decline in output prices. 1 Particularly important in explaining the difference in the cyclical behaviour of productivity between mining and the overall economy is the role of the natural resource input, which is an integral part of the mineral and energy production process (Topp et al. 2008) . The natural resource input is the contribution of the mineral deposit in its natural state to the production 1 The counter-cyclical movement in mining sector productivity is not unique to Australia. Bloch (2010) discusses the parallels between Australia and Canada in cyclical movements of mining sector productivity. 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999- MFP index mining commodity price index of mineral output. As with other inputs to production, the contribution of natural resource input is measured at the margin by the rise in output that results from using the deposit.
For mineral production from a non-renewable resource, using the deposit has the special meaning of resource depletion. Two cases can be distinguished. Hotelling (1931) shows a declining optimal extraction of a homogenous non-renewable natural resource over time.
The contribution of the deposit does not change, but the reduced supply leads to a rising price over time. However, for a heterogeneous deposit, the most easily accessible and highest quality deposits are exploited first, followed by less-accessible or lower quality reserves. In the absence of the discovery of new deposits, more production leads to fewer easily accessible reserves, and greater amounts of labour, capital and intermediate inputs have to be used to maintain the same level of output with a given technology. Alternatively, lower quality deposits yield less mineral content per unit of ore mined. Thus, in the case of heterogeneous deposits, the contribution from the natural resource input decreases with depletion of the resource.
Natural resource inputs do not generally have a market price and they are difficult to quantify properly due to their imperfect relation to depletion. Consequently, they are usually left out from conventional MFP calculations. While missing inputs affect the measurement of MFP in other industries, the level of severity of this problem is likely to be much higher in mining due to the importance of natural resource inputs in production. In particular, measured productivity growth in mining is biased downward with depletion of the natural resource inputs and the move to lower quality or less accessible deposits.
The exclusion of natural resource inputs and the resulting effect on measured MFP in mining have been noted in the literature. Studies that note the problem and attempt to correct it by adjusting the growth accounting measures of MFP include Wedge (1973) , Lasserre and Ouellette (1988) and Young (1991) for Canadian mining industries, as well as Topp, et al (2008) Their results show that the depletion of the coal reserves lowers the measured MFP growth in Spanish coal mining by 1.3 percentage points per annum on average over the sample period.
We follow Rodriguez and Arias in estimating a variable cost function for the Australian mining sector as the basis for decomposing measured MFP growth.
This paper attempts to further develop our understanding of mining productivity by using estimates for a variable cost function for Australian mining to analyse the recently observed decline in mining productivity. The next section discusses in more detail the issues for the mining sector associated with using the growth accounting methodology to measure productivity growth. Section 3 uses the duality relationship between production and cost functions to derive a relationship between the measured and 'true' MFP growth, which is then used to decompose the effects on the difference between measured and 'true' MFP. It identifies a strong effect from failing to account for natural resource inputs, and emphasises the dual role of returns to scale and capacity utilisation on MFP. Section 4 estimates a translog variable cost function that provides the parameter values for the various components in the decomposition formula, and it also presents the main empirical results. The last section concludes.
Problems with conventional productivity measurement in mining
There have been several attempts to adjust conventional measures of multifactor productivity growth to account for the missing resource input. Wedge (1973) uses an index of ore grades as a proxy for natural resource inputs to challenge conventional measures that show low productivity growth in Canadian mining and finds a much higher corrected rate of productivity growth. Lasserre and Ouellette (1988) include the resource input as an explicit factor in the mining production function and also use the changes in ore grade to approximate the changes in quality of the resource input. Young (1991) uses regression techniques to estimate the impact of ore grade and geological accessibility of a deposit (proxied by cumulative production) on measured MFP and finds evidence that lower ore grade and higher cumulative production (thus lower geological accessibility) reduce measured MFP in Canadian copper-mining firms.
Recently, a study by Topp et al. (2008) focuses exclusively on Australian mining productivity and the related measurement issues. The authors estimate a 'yield' index that aggregates the changes in ore grade, oil and gas flow rates and the ratio of saleable to raw coal. This is to capture the effect of resource depletion. An alternative capital input index is also calculated to allow for the long lead time from investment to forming the capital stock actually used in production. With these adjustments, the corrected annual MFP growth for Australian mining over the period from 1974-75 to 2007-8 becomes 2.3%. These results are very different from the measured MFP growth of 0.01% over the same period based on the conventional MFP calculations.
In addition to the various adjustments made for the measurement of mining inputs and output in the studies reviewed above, there are systematic weaknesses in the conventional MFP measure associated with the assumptions of competitive markets and long-run equilibrium.
These assumptions allow us to derive the MFP index without estimating some form of a production function, because they imply that the cost share for each input is equal to the elasticity of output with respect to that input. Clearly, this is a practical benefit of applying the non-parametric growth accounting approach, which is used by most national statistical agencies in deriving their published MFP indexes. However, when the assumptions are strongly violated, the MFP estimates could contain errors large enough to misinform us about the true level and direction of MFP growth. The problem is further exacerbated by the missing resource inputs when estimating MFP for the mining industry, as discussed above.
With the assumptions of competitive markets and long-run equilibrium, the value of the marginal product of each input used in production is always equal to its price. This may be a reasonable assumption for certain inputs, such as labour and intermediate inputs, which can be adjusted relatively quickly. However, capital should be treated as a quasi-fixed input, as it is fixed in the short run, while flexible in the long run.
In the short run, the quasi-fixity of capital distorts the relationship between cost shares and the elasticity of output with respect to variable inputs. If output price rises (falls) from a level with long-run equilibrium, the price is above (below) average cost in the short run. The increases (decreases) in variable inputs to adjust to the new price level involve a decrease (increase) in marginal product and a decrease (increase) in the corresponding elasticity of output with respect to that input. MFP growth as calculated using cost shares as in the conventional growth accounting formula is therefore understated (overstated).
The level of output in the short run may also differ from that determined by the long-run equilibrium, and the firm or industry can operate below or above its optimal capacity that is unique to the long-run equilibrium. If the level of output produced by a firm or industry differs from the optimal, long-run level, productivity also differs from its optimal level.
Thus, the capacity utilisation effect originating from the presence of quasi-fixed inputs in production is a potential source of error in measured MFP.
The extent to which the various factors mentioned above introduce error into measured MFP 
A dual measure of MFP for mining
The cost function contains essentially the same information on technology that the production function does, as long as producers are at a cost-minimising equilibrium and facing fixed input prices. This is the property of duality in production economics (see, e.g. Morrison Paul, 1999 ). As will be seen, this approach can also reveal many important aspects of production that are not obvious if only the production function is used.
Cost minimisation and the variable cost function
In the short run, the firm is minimising the total costs under the constraint of fixed capital and fixed natural resource input. This short-run cost minimisation problem can be written as: ( , , , ) , and , given}
where ( , , , , , , ) 
is the variable cost function that minimises variable cost (labour cost in this case) subject to the production technology at the given level of fixed inputs in the short run; K and L are capital and labour input with user cost of capital r and wage rate w ; Y represents value added output, and R is the (composite) natural resource input for which the firm pays the price,  . This price represents the cost to firm for the use of one unit of resource inputs. However, unlike capital and other conventional inputs, the resource input does not generally have a market to determine its price.
 can be thought of as the opportunity cost of using the resource input today rather than keeping it in situ for use in the future. Alternatively, one can think of the resource input costs as the firm's spending on maintaining or improving the current condition in the existing mines, the expenditure on exploration activities to discover new deposits, including the costs of acquiring licenses for exploration and also those costs associated with maintaining the mine sites and organising the production process to meet certain environmental standards. In equilibrium, firms equate this cost at the margin to the value of the contribution of the natural resource input to producing extra output. The empirical approximation for  is discussed further in the next section where a variable cost function is estimated.
In the short run, both K and R are fixed, and r is the aggregate rental price of capital or the user cost, which is determined by aggregation over the prices of different asset types. Thus, in our formulation of the cost minimisation problem, capital and resource inputs are treated symmetrically. The difference between these two variables lies only in their empirical contents and interpretations. Consequently, the decomposition formula has different form and interpretation from the one that treats the resource input as an unpaid input for which there is no cost incurred to the firm and only the shadow price can be estimated. The elasticity of total cost with respect to output can be written as the ratio of marginal to
This elasticity is often used as an alternative measure of returns to scale (see, e.g. Diewert and Fox 2008) . It measures the cost responsiveness to changes in output, which depends inversely on output's responsiveness to changes in factor inputs, the more direct measure of returns to scale.
Using the first-order condition associated with the cost minimisation problem, the elasticity of output with respect to labour ,
YL
 can be written in terms of the share of labour in total
Similarly to the share of labour input in total cost, the shadow cost shares of capital and the resource inputs can be defined as
where K Z and R Z are the shadow price for capital and resource inputs, respectively. The result analogous to (3) can be obtained regarding the relationships between the elasticity of output with respect to these two inputs and the output elasticity of the short-run cost function,
The primal and dual measures of technical progress
The rate of technological progress is defined as the rate of growth in output that follows the passage of time with factor inputs being held constant. The production function included in
(1) thus gives rise to the following primal measure of MPF growth,
where
and X denotes the rate of growth for variable X . Note that the production function used here includes the resource inputs, R, as is appropriate for mining.
The conventional measure of MFP growth that corresponds to the production function in (1) is the Solow residual given by
This gives an index of technical change that is equal to the measure of technical change, , Yt  in (7) under the assumptions of perfectly competitive input and output markets and long-run equilibrium. As discussed previously, the advantage of using the index from (8) is that no explicit knowledge of the production function and elasticities are required to measure technical change. The disadvantage, as discussed in detail below, is that it is subject to error as a measure of technical change when the conditions of long-run competitive equilibrium are not fulfilled.
Both the primal and dual measures of technical change have been used widely in productivity analysis. The dual measure of technical change reflects the rate of cost reduction while holding the level of output and input prices constant. Relating to the short-run cost minimisation problem of (1), the dual measure is defined as,
Ohta (1974) shows that
Equation (10) indicates that the dual index of technical progress is related to the primal one through a measure of returns to scale. Under constant returns to scale, the two measures of technical progress become equal.
Links between the measured and 'true' MFP growth
The relationship between the dual rate of technical progress and the Solow residual,Â , as a measure of productivity growth is found from the equations above as follows
The MFP growth index that is often used by statistical offices, including the ABS, makes no allowance for the cost of using natural resources and can be expressed in the form of 
Using (13) and (11), we obtain
The expression in (14) (14). The third and fourth components capture the effect of capacity utilisation for physical capital and natural resources, respectively, as defined in Hulten (1986) and Berndt and Fuss (1986) , which will be discussed further next. The last component captures the remaining effect of natural resource inputs or resource depletion on measured MFP.
Equation (14) also shows that resource inputs can potentially increase the gap between the measured and the 'true' MFP growth from two different sources. The last term in (14) reflects the missing input effect, as the use of resource inputs is not accounted for in conventional MFP measurement (remember that S R is the share of natural resource costs in a proper Solow residual, while the conventional MFP measure sets this to zero). The penultimate term is the capacity utilisation effect, which is due to the quasi-fixity of the resource inputs, similar to the conventional capital. In the short run, resource inputs are fixed, while in the long run they are variable through the effect of depletion from cumulative production and the (opposite) effect of discoveries of new deposits. If the level of resource inputs is variable in the short run, as with labour, the capacity utilisation effect from the resource inputs disappears, but the missing input effect still remains with depletion (a negative growth in R), leading to a measured productivity growth below the dual rate of technical change.
The effects of capacity utilisation on measured MFP
In the following discussion of capacity utilisation, the focus is placed on one of the quasifixed inputs, conventional physical capital, but the analysis can be carried over to the natural resource inputs. output, a greater quantity of variable inputs has to be applied to the quasi-fixed stock of capital in the short run. Thus, in this sense, the capacity is over-utilised. Under this situation, the physical capital earns a quasi-rent that exceeds the market price. This concept of capacity utilisation is due to Berndt and Fuss (1986) , who define that the rate of capacity utilisation is greater (less) than unity, when
The following diagram illustrates the effects of capacity utilisation on the measured productivity growth. Y . This also implies that the shadow price of capital is greater than the market price, and the firm has incentives to invest in additional capital stock.
When the firm increases the stock of capital to the desired level in period 1, the SRAC curve shifts to the right to SRAC 1 . The average cost is decreased to the level where the new short- 
Estimating a variable cost function
The various components in the decomposition equation (14) can be measured by estimating a variable cost function. In practice, however, we are constrained by the available data that can be used for the estimation. Particularly, as discussed previously, the resource inputs contain many intangible factors that are difficult to quantify in a systematic fashion. As such, a proxy variable is used in econometric estimation in order to gain some quantitative insights into the impact of natural resource inputs on measured MFP.
As reviewed previously, Rodriguez and Arias (2008) Here, the part of productive capital stock in mining that is attributed to mineral and petroleum exploration is used as a proxy for the services derived from the stock of resource inputs. This amounts to separating the measure of mining capital services into two parts -one is the conventional physical capital stock similar to that used in other industries, 6 the other part is accumulated only by the investment in mineral and petroleum exploration, which is unique to mining. This implies that the resource inputs used here are also subject to declining productivity over time, similar to depreciation on the conventional physical capital stock.
7
Like proxy variables used in other studies, the calculated productive capital stock from mineral and petroleum exploration does not correspond strictly to a measure of resource inputs. While not all exploration activities result in discoveries of new deposits, they are a prerequisite for maintaining as well as enhancing the quality and quantity of resource inputs that are essential for mining production. More exploration activity can be seen as partly a 6 In mining, the physical capital items include computer software, computers, electrical and electronic equipment, industrial machinery and equipment, other plant and equipment, other transport equipment, road vehicles, non-dwelling construction, non-farm inventories and land. 7 See OECD (2001) for a discussion of how the rate of depreciation is related to the age-price and the ageefficiency profiles.
response to the decline in quantity and quality of mineral and petroleum reserves. 8 Usefully, this proxy variable is directly available from the ABS and is based on the measurement framework that is consistent with that for the other variables used in this study. 
The translog variable cost function
The translog cost function is one of the popular choices of functional form in empirical production economics. Its broad applicability is largely due to its correspondence to a flexible underlying production technology that places minimum a priori restrictions. Recent applications of this functional form in the studies of mining industry include the work by Azzalini, et al. (2008) and Rodriguez and Arias (2008) , where the latter employs a variable cost function. Various econometric issues associated with specifying and estimating a translog cost function are discussed extensively in Berndt (1991) .
The variable cost function used in this study only contains one variable input, namely labour, while both capital and resource inputs are treated as fixed inputs in the short run. This is because value added is our output measure and our emphasis is on the short-run and long-run distinctions, as discussed above. This translog variable cost function is written as 
8 In equilibrium, mining firms spend as much on developing new deposits at the margin as the expected value of the resulting addition to the natural resource input, similar to the situation depicted for additions to the physical capital stock in Figure 2 above. Also, as with physical capital, we follow the convention of treating the flow of natural resource input as proportional to the underlying stock.
where VC represents variable cost and all other variables are as defined previously, and the data used for these variables are listed in Appendix 1.
Differentiating (15) 
since labour is the only variable input in the short run in our specification.
Economic theory requires that the variable cost function is homogenous of degree 1 in variable input prices, given K, R and Y. This implies that 1, 
Applying the above restrictions, the translog cost function (15) 
Although this reduces the number of coefficients that need to be estimated from 19 to 12, it is still large relative to the available sample size. As a further necessary step, the equilibrium condition of competitive output pricing behaviour is imposed. Together with the restrictions contained in (18), we can derive an inverse share equation of the form
Appending the error terms to (20) and (19), the relevant coefficients can be estimated using this two-equation system with more precision than using (19) alone.
Data and variable constructions
The sample used to estimate the parameters in (19) and (20) is between 1974-75 and 2007-08. 10 Appendix 1 contains a summary of the data sources and outlines how the variables are constructed.
Results
A popular technique to estimate a system of equations in applied econometrics is to use the Seemingly Unrelated Regression (SUR).
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This estimation procedure produces more efficient estimates of parameters than OLS when the errors across the equations in the system are contemporaneously correlated. SUR is used to estimate the coefficients in equations (19) and (20).
As a common practice, the errors associated with the two equations are assumed to be multivariate normally distributed. The iterative SUR function is used to estimate the coefficients. The parameter estimates using the iterative SUR are numerically equivalent to those of the maximum likelihood estimation (Berndt 1991) .
Like many other studies that estimate the translog cost function, the possible non-stationarity in the data is assumed to be unimportant, particularly given the lack of power for the unit root tests in a small sample. The main purpose here is to obtain some plausible estimates of the relevant coefficients for carrying out the decomposition exercise. Furthermore, as the time index has been included in the system, this is appropriate for estimating a trend-stationary process. If the data are indeed non-stationary, the log-level relationships could be seen as some long-run conditions that are based on producer's optimal behaviour in the equilibrium states. While the variable cost function relates to short-run behaviour by construction, (20) is based on the equilibrium condition that imposes competitive output pricing behaviour.
Experiments are conducted with using various lags for capital services and resource inputs in order to take account of the long lead time from the investment in capital goods to their use in production. It turns out that it is appropriate to lag both capital variables by one year in the empirical variable cost function.
The estimation results are presented in Table 1 . 12 The adjusted R-squared for the variable cost function (19) is 0.94 and for the equilibrium condition (20) The estimated elasticity of variable cost with respect to resource inputs, is large and significantly different from zero, indicating the importance of resource inputs in mining production. Note that the coefficients for several variables in Table 1 are statistically insignificant. However, a test that all these coefficients are jointly zero is strongly rejected.
The requirements for a well behaved cost function include that it is non-decreasing and concave in input prices. A non-decreasing cost function implies that the first derivative of a cost function with respect to each input price must be non-negative. As the variable cost function in our case only contains one variable input, that is labour, this requirement is satisfied by the imposed restriction, 1 w   . Concavity of the cost function in input prices requires that the matrix of substitution elasticities be negative semi-definite. Again, due to the single variable input in our variable cost function of (15), this requirement is trivially satisfied.
The dual measure of technical change, Table 2 . 14 Based on the same sample period as in this study, Topp et. al. (2008) estimate that the average annual MFP growth in Australian mining is 2.5% with depletion effects removed, and 2.3% with the removal of depletion effects as well as adjusting for investment lags in capital services. Either of these estimates is well within one standard error of the estimate of the dual rate of technical change in Table 2 , so the parametric approach employed here can be considered as an equivalent method to achieving a plausible correction to measured productivity growth for the Australian mining sector.
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Despite the fact that various coefficients and variables are involved in estimating the dual measure of technical change and returns to scale, the estimates for the two measures seem plausible, and are quite stable over the sample period. This is shown in Table 3.   16 13 As these estimates may not be normally distributed, the standard significance test using the t-statistic may not be applicable in this case. 14 The estimate of slightly decreasing returns to scale may be taken to be a reflection of the natural constraints to expansion of natural resource production. Expansion of resource capital (as measured by exploration investment), along with physical capital and labour does not yield proportional increases in output when the easiest deposits have been discovered first. 15 Instead of adjusting quantities of inputs as in Topp, et al (2008) , our approach adjusts the costs of production associated with short-run fixity of physical capital and resource inputs as well as non-constant returns to scale and the absence of a charge for the use of natural resource inputs in the conventional productivity growth accounting. 16 However, the estimated coefficients for the translog variable cost function are sensitive to the changes in specifications. This problem may be caused by the lack of degrees of freedom in the estimation, which is typically encountered in the estimation of the translog form using low frequency data. The difference between the 'true' and measured MFP growth constitutes the error that can be attributed to various factors. Equation (14) 
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which is derived residually. The decomposition results using the sample average values of the variables, including shadow prices calculated from coefficients in Table 1 , are shown in Table 4 . All three components aside from the 'true' MFP growth -scale effect, capacity utilisation effect and resource input effect -are negative, thus reducing measured MFP growth below the 'true' MFP growth. The negative scale effect is due to the presence of a moderate level of decreasing returns to scale. The negative capital utilisation effect is the largest in absolute value, reflecting periods of substantial deviations from long-run equilibrium in Australian mining and over-capacity production in the recent boom years followed by years of low utilisation of capacity in the 1980s and 90s. As shown in Figure 2 , production either above or below capacity leads to higher cost reflecting lower productivity. The resource inputs effect is also large. As discussed above, the resource input effect is a combination of the effects due to its quasi-fixity relative to physical capital and the fact that natural resource inputs are excluded from measured MFP (as missing inputs).
The finding that missing resource inputs contribute negatively to measured MFP growth is not surprising. Because the implied price of natural resource inputs in measured MFP growth is zero, there is a negative contribution to measured MFP growth whenever there is depletion of the resource input. The negative effect is further enlarged whenever the growth in the resource input is below the growth of physical capital, as the share of capital in the conventional growth accounting is a residual and therefore implicitly includes the contribution of the unmeasured resource inputs. These negative effects have been a particular feature of the recent mining boom, as exploration capital has failed to keep up with either output growth or physical capital growth. Hence, there has been negative growth in measured MFP according to ABS statistics as compared to the positive estimated 'true" MFP growth shown in Table 4 .
This negative contribution of the resource input to measured MFP is also consistent with the findings in other studies, which show a negative relationship between measured MFP and resource inputs, whether the latter is measured by a yield index in the case of Topp et. al. (2008) , or captured by the cumulative output as in Young (1991) and Rodriguez and Arias (2008) . The main difference from the Topp et. al. and Young methods is that their adjustments are based on altering the measured quantity of inputs as appropriate for a primal production approach, whereas our methods and those of Rodriguez and Arias are based on adjusting for the value of resources used up in production as appropriate for a dual cost approach.
Conclusions
This paper investigates the main causes for the Australian mining industry's deteriorating productivity performance as measured by the conventional MFP index during the recent mining boom. It has long been known in the literature that the measure of productivity change in extraction industries can be affected by the evolution of natural resource inputs.
This has provided some useful clues to our investigation of the recent experience of rising production and falling productivity in Australian mining. It points to some underlying issues associated with the measurement of MFP growth in mining, which we address by first deriving a relationship between the measured and 'true' MFP growth that separates the effects of returns to scale, capacity utilisation and resource inputs on measured MFP. A translog variable cost function is then estimated that provides the parameter estimates for the various components in the decomposition formula.
The results show that the average MFP growth in Australian mining based on the dual measure of technical change over the sample period is 2%, rather than -0.2% from the published index. Also, the model-based MFP growth has been relatively stable compared to the large swings observed in the official mining MFP statistics. Our results indicate that failure to account for natural resource inputs has lowered the measured MFP growth, while capacity utilisation and returns to scale also have large negative impacts on measured MFP during the sample period.
As is known, measured MFP growth reflects not only technological progress, but also nonconstant returns to scale, efficiency changes, variations in capacity utilisation and measurement errors. The results in this paper are concrete examples for this statement. More importantly, they highlight the concern that focusing on measured MFP alone can misinform us about the direction and magnitude of efficiency and technical changes in the mining industry. Consequently, caution should be exercised in using the MFP estimates based on the conventional measure. Particularly, great care has to be taken in using these estimates in making policy decisions for the mining industry. The earlier period data are provided by ABS customer service, as they are not available on the ABS website.
Appendix 1
The data are spliced to connect the two periods and then indexed to 1 at the starting of the sample period 
